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Description 

BACKGROUND OF THE INVENTION 

l.peidofthe Invention 

This invention relates to apparatus for anchoring a 
suture, and more particularly to a suture anchor insert- 
able into a preformed hole in bone. 

EP-A>0241240 discloses a suture anchor In accord- 
ance with th pr&>characterising part of daim 1 below. 

2- Background of the Art 

Suture anchors are used in various types of ortho- 
pedic surgery to secure sutures to bone. Typically, the 
suture anchor is implanted into a hole predriiled into a 
bone mass. The suture anchor may be employed, for 
example, to anchor ligaments or tendons to the bones in 
the knee, shoulder, and elbow, and is especially useful 
in joint reconstruction and arthroscopic surgery. 

Various types of suture anchors are known. For 
example. U.S. Patent No. 5.037,422 to Hayhurst et al. 
discloses an anchor for securing a suture to a bore hole 
in a bone. The suture anchor includes an elongated 
body having a tip at a distal end of the body. Two slots 
extend lengthwise at spaced locations on the body. The 
suture is attached to the tip. The anchor possesses a 
ridge which engages the wall of the bore hole and 
lodges more firmly when the suture is pulled. Other 
sutures anchoring devices are disclosed in U.S. Patent 
Nos. 4,632,100; 5,041,129; 5.046,513; 4.898,156; 
4.899,743; and 4,946,468. 

Generally it is desirable that the suture anchor be 
easily implanted, yet f imily lodged within the bore hole 
in the bone to resist pull-out of the suture. Also, the 
suture anchor must be fabricated from a biocompatible 
material to avoid undesirable body tissue reaction. 

S UMWAPY Q F THE INVENTION 

A suture anchor is provided herein for anchoring a 
suture to bone during a surgical procedure. The suture 
anchor is defined in claim 1 below. In one embodiment 
it comprises a rivet for insertion distally into a pre-drilled 
hole in bone or hard tissue, tiie rivet including a body 
portion having a distal end and an axially extending 
aperture, and at least two legs extending proximally 
from the body portion. The legs are radially expandable 
. in response to proximal movement of a setting pin. The 
suture anchor also includes a setting pin slidably dis- 
posed through the axially extending aperture. The set- 
ting pin has suture attachment means, and is movable 
between a distal position with respect to the rivet 
wherein the rivet legs are not expanded, and a proximal 
position with respect to the rivet wherein tiie rivet legs 
are urged to a radially expanded configuration. 

In an alternative embodiment, an escapement fea- 
ture is induded to prevent extraction of the pin from the 



anchor and to position to tiie pin at any one of discrete 
intervals within tiie rivet In this embodiment, the pin is 
moved distally to activate the suture anchor. In yet 
another embodiment, a unique matching cross section 
5 of the pin and rivet aperture are employed to prevent 
suture interference witii the setting action by locating 
tiie suture between the legs of the rivet 

TTie suture anchor may be fabricated of a biode- 
gradable material. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a perspective view of the suture anchor of 
the present invention. 
15 Rg. 2 Is a partially cut away side view of the suture 
anchor in inactivated condition. 

Rg. 3 is a side view showing the suture rivet 
Implanted in bone and activated. 

Rgs. 4 to 7 shows, respectively, perspective, side, 
20 front end, and rear end views of an alternative embodi- 
ment of the pin. 

Rg. 8 is deleted. 

Rgs. 9 and 10 illustrate, respectively, partly sec- 
tional side and end views of an alternative embodiment 
25 of the rivet 

Rg. 1 1 is a more detailed partly sectional view of an 
embodiment of a locking feature. 

Rgs. 12 to 14 show, respectively, perspective, plan 
and elevational views of an attemative embodiment of 
30 tiie rivet 

Rgs. 15 to 18 are, respectively, perspective, side 
elevational, front end and rear end views of another 
embodiment of the pin. 

Rgs. 19 to 22 are, respectively, side elevational, 
35 front end, rear end and sectional view of another 
embodiment of the rivet 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTfSl 

40 

The invention described herein is a repair device to 
be used in surgical procedures where there is a need to 
attach soft tissue to bone using sutures. The implanta- 
ble device secures the suture to a hole formed in the 

45 bone. The device is intended to facilitate repair, provkle 
stable anchorage of soft tissue, restore function, reduce 
the possibility of complications, and increase the suc- 
cess of the repair procedure. The two component 
device consists of a radially expandable rivet and a 

50 suture accommodating set pin. Functionally, tiie rivet 
portion consists of a cylinder whrch contains at least two 
and preferably four legs with a tapered cross section 
which, when forced outward, expand to lock the device 
inside an appropriately sized hole. The legs may also 

55 have ridges providing barb structures which actively 
anchor the device in bone and act to prevent the device 
from being pulled out. 

The setting pin portion, when moved into the rivet, 
acts to expand tiie rivet's legs. The pin also provides a 
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means for attaching one or more sutures to the pin. 
In an ei^mplary embodiment the set pin has an 
approximately sized conical head which functions to aid 
insertion into a constant diameter hole and to act as a 
stop to Indicate when the device is fully engaged. In an 
exemplary embodiment, the pin may also possess a 
unique cross section, which when combined with an 
appropriately configured hole in the rivet, restricts longi- 
tudinal pin orientation. Orientation allows the suture(s) 
to be located in the slots between the rivet legs and pre- 
vents suture interference with the setting action. 

The suture-rivet is used by first drilling an appropri- 
ately sized hole in the bMDne. The suture-rivet can be 
preloaded with suture or it can be loaded with suture at 
the time of surgery. The device is inserted into the bone 
hole using a complementary application instrument. 
The Insertion device limits the depth at which the 
suture-rivet can be inserted. The insertion device is 
removed which leaves the device in the bone hole. This 
is accomplished due to the mechanical interference of 
the rivet ridges with the walls of the bone hole, tn an 
exemplary embodiment, the suture exiting the hole is 
pulled (tensioned) to set the pin. This pulling action is in 
the same direction as that applied to the device under 
load. Higher tensile loads result in greater anchoring 
forces by increasing radial expansion of the rivet legs. 
An active anchoiing system is preferred for this type of 
device. 

A more detailed description of exemplary embodi- 
ments is given below, wherein the term "distal" refers to 
the direction in which the rivet is implanted, I.e., towards 
the interior of the bone, and the term "proximal" refers to 
a direction away from the bone, i.e., opposite to the dis- 
tal direction. 

Referring to Fig. 1 . a suture anchor 100 is illustrated 
in perspective. Rg. 2 shows a partly cut-away side view 
of suture anchor 100. Rg. 3 shows the suture anchor 
implanted in bone and "activated", i.e. the legs of the 
suture anchor are expanded for gripping the walls of the 
bore hole into which the suture anchor 100 is implanted. 

Suture anchor 100 includes a rivet 120 and a set- 
ting pin 110, which Is slidably disposed through an axial 
aperture in the rivet 120. Setting pin 1 10 includes a dis- 
tal tip 1 1 1 which may optionally be terminated in a sharp 
point, a generally cylindrical shaped body portion 1 12, a 
proximal end 114 which is preferably tapered or 
rounded, and an aperture 1 13 for receiving a suture 101 
to be anchored. The aperture 1 13 is oriented transverse 
to the longitudinal axis of the setting pin as is shown in 
Rg.1. 

An alternative embodiment of the setting pin is illus- 
trated in perspective side, front and rear end views, in 
Rgs. 4, 5. 6 and 7, respectively. Alternative embodiment 
130 includes a distal tip portion 131 tapering to a flat 
frontal surface 136, and having a rear, or proximal, abut- 
ment surface 1 36A. Pin 1 30 further includes a shaft por- 
tion 132 and a tapered or rounded proximal or rear 
portion 134. Shaft portion 132 includes at least one, and 
preferably two suture accommodating slots 135 extend- 



ing longitudinally along opposite sides of the pin 130. A 
suture accommodating aperture 133 extends trans- 
versely to the longitudinal axis of the pin 130 and is 
located in proximity to the distal end of the pin. The 

5 suture can be prethreaded through aperture 133 and 
disposed within slots 135 prior to assembly of the pin 
130 and rivet 120. In the description below, rivet 120 is 
discussed in conjunction with pin 110. However, it 
should be recognized that pin 130 can be substituted for 

70 pin 110 and is equally suitable for use In conjunction 
with rivet 120. 

The rivet 120 includes a body portion 121 through 
which an axial aperture 124 extends for receiving the 
setting pin 110. Rivet 120 also possesses at least two, 

IS and preferably four, legs 122, which extend proximally 
from the body portion 121. The legs 122 are separated 
by notches 128 and are resilierrtly movable in a radial 
direction. Each leg 122 has an Inner camming surface 
1 25 which is inclined towards the axial center of the rivet 

20 such that proximal movement of the setting pin 110 
causes the proximal end 114 to cam against the inner 
surface 125 of the leg, thereby urging the leg 122 radi- 
ally outward. The outer surfaces of the legs possess 
proximal pointing barbs 123 to grip the inner walls of the 

zs bore hole in the bone. 

In use, the setting pin 110 Is slidably disposed 
through aperture 124 in rivet 120. The suture 101 to be 
fastened is disposed through lateral aperture 1 13 in the 
setting pin and may be loiotted to secure it to the setting 

30 pin for anchoring. In the "inactivated" configuration, the 
setting pin 110 is in ia position such that it Is relatively 
distally advanced with respect to the rivet 120. The 
suture anchor 100 is distally advanced into a predrilled 
bore hole 151 in a bone 150. To "activate" the suture 

35 anchor the setting pin 110 is moved proximally with 
respect to the rivet 120. This may be accomplished by 
pulling the suture 101, whereupon the proximal end 1 1 4 
of the setting pin cams against the inner surfaces 1 25 to 
urge legs 122 radially outward, as illustrated in Rg. 2. 

40 The barbs 123 then frictionally engage the walls of the 
bore hole and resist proximal movement of the rivet 1 20. 
Thus, suture anchor 100 is locked into place for firmly 
securing the suture 101. The distal end portion 111 of 
the setting pin has a proximally facing abutment surface 

45 116, and the body portion 1 21 of the rivet has a distally 
facing abutment surface 126. Abutment sur^ces 116 
and 1 26 cooperate to limit the proximal movement of the 
setting pin 1 10. Thus, when the setting pin 1 10 is moved 
to its most proximal position with respect to the rivet 

so 1 20, surfoces 1 1 6 and 126 abut each other and ther^y 
prevent the setting pin from being pulled proximally out 
of the rivet 120 by pulling force exerted on the suture 
101. Tension exerted on the suture 101 serves to more 
tightly lodge the suture anchor 100 within the bore hole. 

55 The suture anchor of this embodiment and the 
alternative embodiments descnl)ed below are prefera- 
bly fabricated from a flexible and resilient material with a 
strength sufficient for the purposes described herein. 
The suture anchor can be fabricated from bioabsorba- 



3 



5 



EP0574 707B1 



6 



ble materials such as homopolymers and copolymers of 
glycolide, lactide. dioxanone, caprolactone, trimethyl- 
ene carbonate, and mixtures thereof. 

Rgs. 9 to 14 are directed to an alternative embodi- 
ment 200 of the suture anchor of the present invention, s 

Referring to Rgs. 9, 10 and 11, suture anchor 200 
includes rivet 220 and setting pin 210, which is slidably 
disposed through axial aperture 224 in the rivet 220. 
Setting pin 210 includes a distal tip 211, which may 
have a circumferential tapered portion to facilitate inser- io 
tion of the pin through axial aperture 224 in the rivet 
Setting pin 210 further includes a cylindrical body por- 
tion 212 and a proximal end 214 at which sutures 201 
are attached. 

An escapement feature is incorporated into the is 
suture anchor 200. Setting pin 210 includes at least 
one, and preferably two or more circumferential notches 
215 and 216. Referring to Rg. 11, each notch has an 
inclined proximal surface 215a and 216a, respectively, 
and a distal abutment surface 215b and 216b, respec- 20 
tfvely Notches 215 and 216 are configured arni dimen- 
sioned so as to engage corresponding detents in the 
rivet, as discussed below. 

Referring to Rgs. 9, 1 0 and 1 1 , the rivet 220 is illus- 
trated in its activated, or expanded condition. Rivet 220 ss 
includes body portion 221, proximal head portion 226, 
and axial aperture 224 extending through the rivet 220 
for receiving the setting pin 210. Rivet 220 also pos- 
sesses at least two, and preferably four, legs 222, which 
extend distally from the body portion 221 and which are so 
separated by slots 228. Legs 222 are resiliently mova- 
ble in a radial direction and each has an inner camming 
surface 225 which is inclined towards the axial center of 
the rivet such that distal movement of the setting pin 21 0 
causes the distal end 21 1 to cam against the inner sur- 3S 
^ces 225 of the legs, thereby urging the legs 222 radi- 
ally outward. The outer surfaces of the legs possess 
proximal pointing barlDS 223 to grip the inner walls of the 
bore hole in the bona 

The rivet legs each further include inner detents 4o 
227 which are configured and dimensioned so as to be 
engageable with notches 215 and 216 of tiie setting pin. 
Detents 227 include an inclined proximal surface 227a 
and a distal abutment surface 227b, as is seen more 
clearly in Rg. 11. 4S 

In use, the rivet 220 is implanted In a predrllled bore 
hole in a bona the bore hole is preferably of such diam- 
eter to accommodate the body portion 221 and legs 
222. The proximal head portion 226 remains outside the 
bona After tiie rivet 220 is implanted, the setting pin so 
210 is inserted into aperture 224 in the rivet. As the set* 
ting pin 210 is moved distally through aperture 224. the 
distal edge 21 1 of the setting pin cams tiie inner surface 
225 of the legs, thereby urging the legs 22 to expand 
radially outward and moving the barbs 223 into f rictional ss 
engagement with the wall of the bora When notch 216 
of the setting pin is moved up to detent 227, the notch 
and detent engage each otiier to form a snap-fit locking 
mechanism. Once the detent 227 and notch 216 snap 



iogetiier, the setting pin 210 cannot easily be removed, 
Le., it IS locked with respect to the proximal direction. An 
attempt to move the setting pin 210 proximally out of the 
rivet 220 will cause surfaces 227b and 216b to abut 
each otiier thereby resisting extraction of the setting pin 
210 from the rivet 220. Although proximal movement is 
prevented by tiie snap lock feature, inclined surface 
227a and 21 6a can slide along each other to pernvt fur- 
ttier distal movement of the setting pin 210. Thus setting 
pin 210 can be advanced further to engage the second 
notch 215 with the detent 227. The second notch 215 
engages and cooperates with the detent 227 in tiie 
same manner as tiie notch 216. A series of notches 
such as 21 5, 21 6, and otiiers if desired, thereby also act 
as an indexing means to position the setting pin 210 at 
discrete inten/als within the rivet 220 for anchoring 
suture 201. 

Pin 210 is shown with suture 201 affixed to the 
proximal end 214. An alternative embodiment of the pin 
is shown in Rgs. 12 to 14. Embodiment 230 of the pin is 
similar to pin 210 except tiiat the proximal rear section 
234 is a narrowed and flattened portion with a suture 
accommodating aperture 237 extending laterally there- 
tiirough in a direction transverse to tiie longitudinal axis 
of tiie pin 230. The flattened portion 234 allows space 
for the suture to extend tiierealong. 

Rgs. 15 to 18 show an alternative embodiment of a 
pin 310 which includes at least two and preferably four 
suture accommodating slots 315 extending along the 
body portion 312. A suture holding surface 313 Is 
located at the distal end of tiie body portion 312. Slots 
315 divide the tip 31 1 into four clover leaf type sections 
which each have a proximal abutment surface 316. As 
witfi the other pin embodiments, a tapered proximal rear 
section 314 facilitates spreading of the rivet legs when 
tiie suture anchor Is activated. In use, a suture is simply 
placed along two of the slots 315 and across the suture 
holding surface 313. 

Rgs. 19 to 22 disclose another embodiment, 320, 
of tiie rivet shown in tiie expanded or activated condi- 
tion. Rivet 320 includes a body portion 321 at least two 
and preferably four legs 322 extending axially through 
the rivet 320 for slidably receiving a setting pin, such as 
pin 310. The legs 322 are divided by notches 328 and 
are configured in a lobate pattern as can be seen from 
end views Rg. 20 and Rg. 21. Barbs 323 extend out- 
wardly from the outer surface of the legs 322 and, as 
described for the previously mentioned embodiments, 
gnp the inner walls of the hole in the bone into which tiie 
rivet 320 is implanted. The legs 322 each possess an 
inner feeing camming surfece 325 which is inclined 
towards the axial center of the aperture 324. Thus, 
when setting pin 310 is positioned in the aperture 324 
and is moved proximally, the pro)dmal end cams against 
surfeces 325 and spreads tiie legs 322 radially outward 
to set the rivet 320 witiiin the bore in the bone. Setting 
pin 310 may be pulled proximally by tiie suture until the 
stop surface 31 6 abuts the distal stop surface 326 of the 
rivet 
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It should be noted that the body portion 312 and the 
axial aperture 324 can have a unique matching cross 
section (illustrated as a generally squared-off shape in 
Fig. 18, 20 and 21) to prevent rotation of the pin 310 
within rivet 320, thereby orienting the pin 310 within 
aperture 324 such that the suture is located between 
legs 322 to prevent interference with the setting or acti- 
vation of the rivet 320. 

The present device has the significant advantage of 
providing an easy, time saving technique and device for 
soft tissue attachment to bone. The most unique a^ect 
of the device Is Its self-tightening means of providing 
anchorage. This active means of anchorage Is designed 
to provide greater pull out strength as the tension on the 
suture increases. Installation requires a hole to be 
drilled in bone, the device inserted into the hole, and the 
device set or tightened with a pull on the suture. Another 
advantage is that the device is designed to be inserted 
arthroscopically through an 8 mm cannula. The device 
provides sufficient anchoring strength to allow repair to 
occur concun'ently with a partial return to full function. 
The device is primarily subjected to tensile forces and 
provides adequate strength to stabilize the reattached 
soft tissue. By fabricating the device out of a biodegrad- 
able material, the device is capable of providing full ini- 
tial anchorage strength, and, with time, allows for 
gradual load sharing to the repaired tissue. This load 
sharing capability may be the optimal means for achiev- 
ing full repair and restoration of function. Another 
advantage is that the resorbable material will eventually 
be replaced by natural tissue. 

The claims which follow identify embodiments of 
the invention additional to those illustrated herein. 

Claims 

1 . A suture anchor (1 00) comprising: 

(a) a rivet (120) for insertion distally at least 
partially Into a hole In bone, said rivet including 
a long axis, a body portion (121) on tiie axis, 
with an axially extending aperture (124). and at 
least two legs (122) extending distally or proxi- 
mally from said body portion, said legs being 
radially expandable In response to axial nrK)ve- 
ment of a setting pin; and, 

(b) a setting pin (110) for slidabte positioning 
between the legs through said axially extend- 
ing aperture, said setting pin having a trans- 
verse aperture (1 13) tiirough the pin for suture 
holding, and said setting pin being movable 
from a first position witii respect to said rivet 
wherein said rivet legs are not expanded, to a 
set position with respect to said rivet to urge 
said rivet legs to a radially expanded configura- 
tion: 

the suture anchor being characterised in tiiat: 



the rivet exhibits notches (128) separating tiie 
legs (122) of the rivet and furtiier characterised 
in that either tiie said notches (128). or slots 
(135) provided along the setting pin and 

5 extending axially in tiie space between the pin 

and the rivet from the ti-ansverse aperture to 
the proximal end of the anchor, serve to 
accommodate tiie suture (101) from the trans- 
verse aperture to the proximal end of tiie 

10 anchor. 

2. A suture anchor as claimed in daim 1 , and compris- 
ing escapement means (215, 216) for preventing 
proximal movement of the setting pin after it has 

IS reached its set position. 

3. A suture anchor as claimed In claim 2, wherein said 
escapement means comprises a detent (227) 
located on one of said setting pin or rivet, and a cor- 

20 responding notch (21 5. 21 6) located on the otiier of 
said setting pin or rivet, the detent being resilientiy 
engageable witii said notch. 

4. A suture anchor as claimed in claim 3, wherein said 
25 detent (227) and notch (215. 216) are configured 

and dimensioned to penult distal movement of the 
setting pin with respect to the rivet, but to resist 
proximal movement of tiie setting pin witii respect 
to the rivet 

30 

5. A suture anchor as claimed in claim 2. 3 or 4. 
wherein said escapement means includes a series 
of spaced apart notches (215, 216) located on said 
setting pin, and at least one corresponding detent 

35 (227) on tiie inner surface of said rivet; tiiereby to 
provide more than one set position, that is, one for 
each said notch. 

6. A suture anchor as claimed In any one of the pre- 
40 ceding claims, wherein tiie rivet possesses a head 

portion (226) proximal to tiie body portion and hav- 
ing a wider diameter than tfiat of tiie body portion. 

7. A suture anchor as claimed in any one of the pre- 
45 ceding claims, wherein said rivet legs each include 

an inner camming surfece (1 25) for contact with the 
setting pin during axial movement of the pin. 

8. A suture anchor as claimed in any one of the pre- 
50 ceding claims, wherein tiie suture anchor is fabri- 
cated from a bioabsoit)able material. 

9. A suture anchor as claimed in any one of the pre- 
ceding claims, wherein said rivet further possesses 

55 a least one barb (1 23} on tiie outer surface of each 
leg. 

10. A suture anchor as claimed in any one of claims 1 
to 9, wherein said transverse aperture is located in 
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proximity to the distal end of said setting pin and 
said setting pin further comprises at least two 
suture aocommodating slots (315) extending longi- 
tudinally along the sides of said setting pin. 

11. A suture anchor as daimed in any one of the pre- 
ceding claims, further comprising means for pre- 
venting rotation of the setting pin within said axially 
extending aperture, wherein said rivet legs are 
spaced apart from each other and said suture 
accommodating slots are aligned with the space 
between the legs of the rivet 

12. A suture anchor as claimed in any one of the pre- 
ceding claims, wherein said setting pin and said 
rivet each Include stop surfaces (1 16. 126) for abut- 
ting each other to prevent further movement of the 
setting pin relative to the rivet when the setting pin 
has been moved to a predetermined position. 

13. A suture anchor as claimed In any one of the pre- 
ceding claims, wherein a portion of the surface of 
said setting pin comprises a non-circular transverse 
cross-section and a portion of the surface of said 
axially extending aperture has a non-circular trans- 
verse cross-section, said portion of said setting pin 
surface contacting said portion of said axially 
extending aperture surface, thereby orienting said 
setting pin within said axially extending aperture to 
prevent rotation of said setting pin within said axially 
extending aperture. 

Patentanspruche 

1. Nahtmaterialanker (100). umfasserKl: 

(a) eine Niete (120) zur EinfOhrung in distater 
Richtung zumindest teilweise in ein Loch im 
Knochen, wobei die Niete eine LSngsachse, 
einen KOrperbereich (121) auf der Achse mit 
einer sich in axlaler Richtung erstreckenden 
Offnung (124) und zumindest zwei Belne (122) 
umfaBt, die sich in distaler oder proximaler 
Richtung von dem KOrpberbereich erstrecken. 
wobei die Beine in radialer Richtung aiifweitbar 
sind in Antwort auf eine axiale Bewegung eines 
Einsteilstiftes; und 

(b) einen Einstellstift (110) zum verschiebbaren 
Anordnen zwischen den Beinen durch die sich 
in axialer Richtung erstreckende Offnung. 
wobei der Einstellstift eine quer verlaufende 
Offnung (113) durch den Stift zum Halten von 
Nahtmaterial aufweist und der Einstellstift von 
einer ersten Position In bezug auf die Niete. in 
der die Nietenbelne nicht aufgeweltet sind. zu 
einer Einstellposition in bezug auf die Niete 
bewegbar ist. um die Nietenbelne in eine radial 
aufgeweitete Gestalt zu drOcken. 



wobei der Nahtmaterialanker dadurch gel^nn- 
zeichnet ist. daB 

die Niete Nuten (128) aufweist, welche die 
5 Beine (122) der Niete trennen und daB entwe- 

der die Nuten (128) oder Schlitze (135). die 
entlang des Einsteilstiftes vorgesehen sind und 
sich axial In dem Raum zwischen dem Stift und 
der Niete von der quer verlaufenden Offnung 
10 zum proximalen Ende des Ankers erstrecken. 

dazu dienen, das Nahtmaterial (101) von der 
quer verlaufenden Offnung zum proximalen 
Ende des Ankers aufzunehmen. 

15 2. Nahtmaterialanker gem^B Anspruch 1 und umfas- 
send ein Hemmungsmitlel (215, 216) zum Verhin- 
dern einer proximalen Bewegung des 
Einsteilstiftes. nachdem er seine Einstellposition 
errelcht hat. 

20 

3. Nahtmaterialanker gem^B Anspruch 2, wobei das 
Hemmungsmittel einen Anschlag (227) umfaBt. der 
auf entweder dem Einstellstift oder der Niete ange- 
ordnet ist. und eine entsprechende Nut (215, 216), 

25 die auf dem anderen Element, dem Einstellstift 
Oder der Niete, angeordnet ist, wobei der Anschlag 
elastisch In EIngrrff mit der Nut treten kann. 

4. Nahtmaterialanker gemSB Anspruch 3, wobei der 
30 Anschlag (227) und die Nut (215. 216) gestaltet und 

dimensionlert sind, um eine distale Bewegung des 
Bnstellstiftes in bezug auf die Niete zu gestatlen, 
aber einer proximalen Bewegung des Einsteilstiftes 
In bezug auf die Niete zu widerstehen. 

85 

5. Nahtmaterialanker gemdB Anspruch 2. 3 Oder 4. 
wobei das Hemmungsmittel umfaBt eine Reihe von 
voneinander beabstandeten Nuten (215. 216). die 
auf dem Einstellstift angeordnet sind. und zumin- 

40 dest einen entsprechenden Anschlag (227) auf der 
Inneren Oberf lache der Niete, wobei mehr als eine 
Enstellposltion vorgesehen Ist, d.h. eine fQr jede 
Nut. 

45 6. Nahtmaterialanker gemdB einem der vorhergehen- 
den AnsprOche. wobei die Niete einen Koplbereich 
(226) proximal zu dem KCrperbereich und mit 
einem grOBeren Durchmesser als jener des KOr- 
perbereiches besitzt 

so 

7. Nahtmaterialanker gemaB einem der vorhergehen- 

den AnsprOche. wobei die Nietenbelne eine innere 
Verschiebeoberfiache (125) zum Kontakt mit dem 
Einstellstift wahrend der axialen Bewegung des 
55 Stiftes aufweisen. 

8. Nahtmaterialanker gemaB einem der vorhergehen- 
den AnsprOche. woi>ei der Nahtmaterialanker aus 
einem bioabsorbierbaren Material hergestellt ist 
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9. Nahtmaterialanker gemaB einem der vorhergehen- 
den Anspruche, wobet die Niete weiter zumindest 
einen Widerhaken (123) auf der duBeren Oberfla- 
che jedes Beines besitzt 

5 

10. Nahtmaterialanker gemaB einem der AnsprQche 1 
bis 9, wobei die quer verlaufende Offnung in der 
Naiie des distalen Endes des Einstellstiftes ange- 
ordnet ist und der Einsteilstift weiter umfaBt zumin- 
dest zwei Nahtmaterialaufnahmeschlitze (315)» die io 
sich in Ldngsrichtung entlang der Seiten des Ein* 
stellstiftes erstrecken. 

11. Nahtmaterialanker gemSB einem der vorhergehen- 
den Anspruche. weiter umfassend eine Einrichtung is 
zum Verhindern einer Drehung des Einstellstiftes 
innerhalb der sich in axialer RIchtung erstrecken- 
den Offnung. wobei die Nietenbeine voneinander 
beabstandet sind und die Nahtmaterialaufnahme- 
schlitze mlt dem Raum zwischen den Beinen der 20 
Niete ausgerichtet sind. 

12. Nahtmaterialanker gemaB einem der vorhergehen- 
den AnsprQche, wobei der Einsteilstift und die Niete 
alle Anschlagoberfldchen (1 16, 126} umfassen, urn ss 
gegenelnander anzustoBen, um eine weitere 
Bewegung des Einstellstiftes relativ zur Niete zu 
verhindern, wenn der Einsteilstift zu einer vorbe- 
stimmten Position bewegt worden Ist 

30 

13. Nahtmaterialanker gemdB einem der vorhergehen- 
den AnsprQche. wobei ein Bereich der OberflSche 
des Einstellstiftes einen nicht kreisfdrmigen, in 
Querrichtung veriaufenden Querschnitt umfaBt und 

eIn Bereich der Ob^lSche der sich in axialer Rich- 35 
tung erstreckenden Offnung einen nicht kreisfdrmi- 
gen, in Querrichtung verlaufenden Querschnitt 
aufweist. wobei der Bereich der Einstellstiftoberfid- 
che in Kontakt tritt mit dem Bereich der sich in axia- 
ler RIchtung erstreckenden Oberfldche der 40 
Offnung. und dabei den Einsteilstift inneriialb der 
sich in axialer Richtung erstreckenden Offnung 
ausrichtet, um eine Drehung des Einstellstiftes 
innerhalb der sich In axialer RIchtung erstrecken- 
den Offnung zu verhindern. 4s 

Revendicatlons 

1 . Ancrage de matdriau de suture (1 00) comportant : 

50 

(a) un rivet (120) pour I'insertion distale au 
moins partiellement dans un trou dans Tos. 
ledit rivet incluant un axe long, une portion de 
corps (121) sur I'axe, avec une ouverture (124) 
s'6tendant axialement, et au moins deux bran- ss 
ches (122) s*6tendant distalement ou proxlma- 
lement de ladite portion de corps, lesdites 
branches pouvant s'6tendre radialement en 
r^ponse k un mouvement axial dXm axe de 



r^glage ; et. 

(b) un axede r^glage (1 10) pour un positlonne- 
ment coulissant entre les branches d travers 
ladite ouverture s*^tendant axialement, ledit 
axe de r^glage ayant une ouverture transver- 
sale (113) & travers Taxe pour retenir le mat§- 
riau de suture, et ledit axe de r^glage ^nt 
d^plagable d'une premiere position relative- 
ment audit rivet ou lesdites branches de rivet 
ne sont pas Vendues k une position de r6glage 
relativement audit rivet pour solliciter lesdites 
branches de rivet en une configuration radiale- 
ment §tendue : 

i'ancrage de mat6riau de suture 6tant carac- 
t^rls^ en ce que: 

le rivet pr^sente des encoches (128) s^parant 
les branches (122) du rivet et caract6ris§ en 
outre en ce que Tune quelconque desdites 
encoches (128) ou des fentes (135) prdvues le 
long de Taxe de r^lage et s'^endant axiale- 
ment dans I'espace entre I'axe et le rivet de 
I'ouverture transversale k rextr6mit6 proximale 
de I'ancrage servent k loger le mat^riau de 
suture (101) de I'ouverture transversale k 
rextr6mit6 proximale de Tancrage. 

2. Ancrage de mat^riau de suture selon la revendica- 
tion 1. et comportant un moyen d'6chappement 
(215, 216) pour emp§cher un mouvement proximal 
de I'axe de rSglage apr^ que celle-d ait atteint sa 
position r^glde. 

3. Ancrage de mat^riau de suture selon la revendica- 
tion 2, oii ledit moyen d'^appement comporte un 
positionneur (22^ situ6 sur Tun desdits axe de 
r^glage ou rivet, et une encoche correspondante 
(215, 216) situie sur I'autre desdits axe de r^lage 
ou rivet, le positionneur pouvant §tre mis en prise 
dlastiquementavec ladite encoche. 

4. Ancrage de mat^riau de suture selon la revendica- 
tion 3, oD ledit positionneur (227) et I'encoche (215. 
216) sont configures et dimensionn^s pour permet- 
tre un mouvement distal de I'axe de rdglage relati- 
vement au rivet mais pour r6sister k un mouvement 
proximal de I'axe de r6glage relativement au rivet. 

5. Ancrage de mat^riau de suture selon la revendica- 
tion 2. 3 ou 4. oCi ledit moyen d'tehappement com- 
porte une s6rie d'encoches espac^es (215. 216) 
situ^es sur ledit axe de r^glage. et au moins un 
positionneur correspondant (227) sur la surface 
Int^rieure dudit rivet en r^alisant ainsi plus d'une 
position de r^glage, c*est-d-dire, une pour chacune 
desdites encoches. 

6. Ancrage de mat^riau de suture selon t'une des 
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revencRcations pr6c6dentes. ou le rivet poss^e dant axialement 

une portion de tete (226) proximale k la portion de 
corps 0t d'un diam^tre plus grand que celul de la 
portion de corps. 

5 

7. Ancrage de nrtatSriau de suture selon I'une des 
revendications prte^entes, oCi lesdites branches 
de rivet comportent chacune une surface de came 
intdrieure (125) pour venir en contact avec t'axe de 
r^tage pendant le mouvement axial de Taxe. io 



8. Ancrage de mat^riau de suture selon I'une des 
revendications pr§c§dentes. oD Tancrage de matd- 
riau de suture est M)riqu6 en un mat^riau bioresor- 
bable. IS 



9. Ancrage de mat^riau de suture selon I'une des 
revendications pr6c6dentes, o£j ledit rivet poss6de 
en outre au moins une barbe (123) sur la surface 
ext^rieure de chaque branche. 20 



10. Ancrage de mat^riau de suture selon Tune des 
revendications 1 ^ 9, oCi ladite ouverture transver- 
sale se trouve h proximity de rextr§mit6 distale 
dudit axe de riglage, et ledit axe de r^glaga com- 25 
porta en outre au moins deux fentes (315) logeant 

le mat^riau de suture s'^tendant longitudinalement 
le long des cot^s dudit axe de r^glage. 

11. Ancrage de matSriau de suture selon I'une des 30 
revendications pr^c^entes, conportant en outre 

un moyen pour emp§cher la rotation de I'axe de 
r6giage dans ladite ouverture s'6tendant axiale- 
ment, Oii lesdites branches de rivet sont espac^es 
Tune de I'autre et lesdites fentes logeant le mat6- 35 
riau de suture sont aligndes avec Tespace entre les 
branches du rivet 

12. Ancrage de mat^rlau de suture selon Tune des 
revendications pr6c6dentes, oD ledit axe de r6glage 40 
et ledit rivet comportent chacun des surfaces 
d'anit (116. 126) pour buter I'une contre I'autre 
pour emp3cher un mouvement suppl^mentaire de 
raxe de r^glage relativement au rivet lorsque I'axe 

de r^glage a 6t6 amen6 k une position pr^^termt- 4s 
n6e. 

13. Ancrage de mat^riau de suture selon Tune des 
revendications prSc^dentes. oD une portion de la 
surface dudit axe de r^glage comporte une section so 
transversale non circulaire, et une portion de la sur- 
face de ladite ouverture s'^endant axialement a 
une section transversale non-circulaire, ladite por- 
tion de ladite surface de I'axe de r^glage venant en 
contact avec ladite portion de ladite surface ss 
d'ouverture s'Stendant axialement, en orlentant 
ainsi (edit axe de r6glage dans ladite ouverture 
s'^tendant axialement pour emp§cher la rotation 
dudit axe de r^glage dans ladite ouverture s'^ten- 
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